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This invention relates in general fo .certain 
new and useful improvements in photoe.ngraving 
equipment and, more particularly, fo a type of 
photo-composing machine which my be reïerred 
to as a cylinder step-up machine. 
In making photoengraved printing rolls and 
arc.uate plates ïor use in conjunction with 
taglio offset, or letter-press printing presseS, 
is comm0n practice fo sensitize a careïully ma« 
chined and polished fiat or cylindrical srïace by 
applying thereto a suitable light sensitive emul- 
sion or chem.ieal and thereupon exposing the sen- 
sitized surïace through-a suitable negative 'by 
conventional photographie technique, so ha the 
design on the negative will be photographic.ally 
imprinted upon the sensitized surface. There- 
aïter, the sesitized surface-is subjected fo a 
conventianal series of chemical Pr0cesses or de- 
veloped, as if is commonly called, and, as a result, 
he design is etched upon-the surface of the roller 
or plate. 
In his process, the sensitized roller must be 
mo.unted.in some suitable 'form of holding means 
andthe negative secured and snugly placed there- 
over under dark room conditions, the negative 
being held in-place by s0me appr0priate.chemical 
means. With the negative a d .h01der thus 
crely he!d, the exposure is ruade 'by turning on 
a suitable' light source ïor a predeterrnined 
riod oï tme. A proper exposu.e echnique re- 
quh'es very precise control oï the-length oï .ex- 
pos..u_re time and the intensity oï light brought 
fo bear upon the .negative and if .is essential that 
the.operator be able o vary or adjust these 
ditions fo meet variations in the density oï the 
negative and other specific requirements o a 
particular piece o work. Altho:ugh efforts have 
ïoeen ruade in the past fo control light intensity 
by various expedients, such as filters, screens, 
and the employment of gro.ups of light sources 
whichmay be used in vary numbers and com- 
bination, these expedients have all proved high- 
.ly unsatisfactoy and if has become common 
.practice fo empl0y a light which is a s constant in 
intensiy as may be .possible fo obtain, relying 
for variations and control upon exposure rime. 
If is, therefore, essential in any photoengraving 
.apparatus oï the type here under discussion 
pr0vide me.ans ïor varyingthe exposure rime over 
fairly wide limais and yet make provision for ac- 
curate control, so that any interval selected wilI 
be .precisely timed. 
In cylinder step-up machines, the sensitized 
emulsion lies ,upon the surïace oï  cylinder and 
the cylinder and ifs superposed negtive must 
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be held stationary in order .t 0 prevent the-danger 
of improper registra4ion between the negative 
and the sensitized surface duing exposur. It 
is obvious, therefore, that certain portions of the 
5 sensitized surface and negative will be re.latively 
close to the light source, whereas other portions 
will be comparatively remote. Even where an 
elongated mercury arc tube is used as a light 
source and is placed in radially-spaced parallel 
I0 relation fo the cylindrical Surface, that .longitu- 
dinal!y extending hand of the exposure area 
which lies directly in radial alignment with the 
light will-receive .greatest exposure while the lat- 
eral portions of the expos.ur e area will receiv 
15 appreciablyreduced exposure. Some efforts-have 
been ruade to solve this problem by placing.a mul- 
tiplicity of spa.ced parallel tubes in an arcuate 
pattern around the entire exposur area, .but 
such apparatus bas been round fo be expensive, 
20 difficult fo use, and, what is most important, un- 
reliable, because it is virtualy impossible fo 
match a pluralty of light sources, so that each 
tube or bulb bas the saine light intensity Within 
close enogh limits for accurate photoengçaving  
25 results. 
If is hence the primary object of the present 
invention to provide a photo-comppsing machine 
of the .cylinder step-up ype whi.ch is simple, 
compact, and economical and is capable of ex- 
30 tremely precise Construction and operation. 
 If is a further object of the present.invention 
fo pro.vide a machine of the type stated-in which 
all portions of the negative will be SUbjected to 
precisely the saine degree of li2ht intensity dur- 
35 ing exposure. 
If is an additional object of the present inven- 
tion fo provide a machine of .the type stated in 
which the exposure interval can be varied over 
a relatively wide range of adjus,tment and .any 
40 se!eced expose.re interval will 'be precisely con- 
tolled within extremely close limits. 
If ïs also an objec of the present invention to 
provide a machine of the type stated which is 
fully automatic and is so constructed ,that faulty 
45 .exposures due to mistakes of the operator, mal- 
functioning of the machine, or other accidental 
.causes are substantially eliminated or prevented. 
If is likewise an object of the present inven- 
tio to povide a fully automatic cylinder step- 
50 up machine having a light so.urce whict travels 
in a cylindrical path concentric with the sensi- 
tized cylinder.at a uniform rate of speed, so that 
during any selected exposure int.erval he light 
wi]l always be positioned ätthe saine distance 
55 from ev.ery portfi) n of the Sensitized surfacê for 
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exactly the saine length of rime, producing abso- 
lutely uniform exposure throughout the exposed 
area. 
With the above and other objects in view, my 
invention resides in the novel features of form, 
construction, arrangement, and combination of 
parts presently described and pointed out in the 
claims. 
In the accompanying drawings: 
Figure 1 is a front view of a cylinder step-up 
machine constructed in accordance with and em- 
bodying the present invention; 
Figure 2 is a side elevational view of the 
chine taken from the left in Figure 1 
Figure 3 is a fragmentary side elevational view 15 
taken from the right in Figure 1; 
Figure 4 is a transverse sectional view taken 
along line 4--4 of Figure 
Figures 5, 6, 7, 8, and 9 are transverse sectiona! 
views taken along lines 
--9, respectively, of Figure 
Figure 10 is a tansverse sectional view taken 
along line ! 9--!  of Figure 6; 
Figure 11 is a tïansveïse sectional view taken 
along line I I--I I of Figure 9; 25 
Figure 12 is a transverse sectional view taken 
along line I --1  of Figure 3 
Figure 13 is a fragmentazY sectional view taken 
along line I --I  of Figure 9 
Figure 14 is a front view of the control panel; 
Figure 15 is a fragmentary sectional view 
taken along line 15--15 of Figure 2 and showing 
a detail top plan view of te sweep counter 
mechanism forming a part of the present in- 
vention; 
Figure 16 is a fragmentary sectional view taken 
along line 15--15 of Figure 2 and showing a de- 
rail elevational view of the sweep counter mecha- 
nism forming a part of the present invention; 
Figures 17, 18, and 19 are sectional views taken, 
respectively, along lines 7--7, 8--8, and 
19--19 of Figure 16; 
Figure 20 is an enlarged detail view illustrat- 
ing the operation of the ratchet of the sweep 
counter mechanism; 
Figure 21 is a fragmentary sectional view taken 
along line 21--21 of Figure 14, showin in sec- 
tional detail the cycle selector switch forming 
a partof the present invention; 
Figure 22 is a sectional view taken along line 50 
2--2 of Figure 21; 
Figure 23 is a wiring diagram, showing the 
electrical connections between the various elec- 
trical components of the machine; 
Figure 24 is an end elevational view of a modi- 55 
fied form of positioning mechanism for the sweep 
control switches; 
Figures 25 and 26 are front elevational and top 
plan views, respectively, of the modified form of 
positioning mechanism shown in Figure 24; and 60 
Figure 27 is a fragmentary sectional view taken 
along line 7--27 of Figure 24. 
leferring now in more detail and by reference 
characters to the drawings, which illustrate prac- 
tical embodiments of the present invention, A 65 
designates a cylinder step-up machine compris- 
ing a support stand I having a rectangular hori- 
zontal top frame 2 constructed preferably of 
welded angle iron and provided at its ïour cor- 
neïs with vm'tical depending legs . Attached fo, 70 
and extending horizontally between, said legs 
a short distance upwardly from their lower ends 
is a rectangulaï sub-frame 4 also ïoïmed of angle 
iron and supporting a heavy gauge sheet iron 
shelf 5. For greater rigidity, the sub-frame 4 is 75 
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tied into the top frame 2 by vertical support rod 
 extending therebetween approximately mid- 
way of the ends. Bolted or otherwise rigidly 
cured upon and extending across the top frame 
  is a bed-plate 7 provided in its upper horizon- 
tal face with transversely extending slide grooves 
8 for engaging conventional ball-bearing rollers 
9 operatively mounted upon the lateral faces of 
slide blocks ' supportingly mounted on the under 
10 side of a cylinder holding apparatus B prefer- 
ably of a type more fully disclosed and described 
in co-pending application for United States Let- 
ters Patent, Serial No. 668,178, filed May 8 1946, 
now Patent No. 2547,527, issued April 3, 1951. 
For present purposes, if is suflïcient to point 
out that the cylinder holding apparatus B com- 
prises an elongated machine base  having lon- 
gitudinaliy extending ways . Slidably mount- 
ed for movement into various relative positions 
along the base I0 is a pair of mandrel support- 
ing slides [, [', provided af their lower extrem- 
ities with shoe portions [3, [3', having locking 
means !4, [4', whereby the slides [., !', may be 
locked rigidly in any suitable position along the 
ways I I. 
Precise!y journaled in, and extending hori- 
zontally through, the upper ends of the slides [, 
[', is a mandrel [5 adapted to support a sensi- 
tized cylinder C which is fo be photoengraved. 
30 lounted in, and projectini iertically from the 
upper ends of, the slides [, [', are posts [, 
[5', for suitably receiving and supporting ac- 
curately aligned clamps [7, [7', respectively, de- 
signed to hold the negative . The clamps ], 
35 [', are so arranged that the negative  ean be 
mounted accurately therein for proper alignment 
with the cylinder. Swingably mounted upon the 
base [0 respectively in forwardly and rearwardly 
spaced parallel relationship fo the mandrel 
40 are negative holding bars 18 provided upon their 
exposed faces with cementitiously secured soft 
rubber contact shoes 9 having an externally 
presented continuous peripheral lip 9 and an 
elonated oral or channel-shaped groove | com- 
45 municating through a flexible vacuum line 
to a vacuum pump  mounted upon the sub- 
frame shelf 5 and drivingly connected by means 
of a suitable belt 4 to an electric motor 5, all 
as best seen in Figures 1 and 
The mandrel 15 projects outwardly from the 
slides | and extends through a follet bearing 
5 mounted upon the upper end of a support- 
ing post , which is, in turn, rigidly bolted upon 
the base . Beyond the follet bearing 5, the 
mandrel 5 is mounted in a second follet bear- 
ing 8, which is likewise supported above the 
base |8 by a head stock 9. Keyed or other- 
wise rigidly fixed to the portion of the mandrel 
| which extends between the bearings 5, 8, 
is a disk-like positioning collar  having a plu- 
rality of qually spaced annularly arranged ta- 
pered apertures | each adapted fo receive the 
tapered locking tongue  formed upon one end 
of a horizontally shiftable locking rod  suit- 
ably mounted in, and extending through, a cy- 
lindrical enlargement 4 integrally formed in the 
base of the head stock 9. Swingably mounted 
upon the lateral end face of the base | adja- 
cent the head stock  is an operating lever or 
hadle 35 integrally provided on its inner end 
with an upwardly projecting leg 5 which rock- 
ably engages the rod 3, so that, when the han- 
dle 35 is swung upwardly toward vertical posi- 
tion, the le 35 wfll rock outwardly, withdraw- 
ing the rod 3 and the tapered locking tongue 



32 from engagement with one of the apertures 
S I of the disk 
Rigidly mouned upon the rear face of the top 
frame 'S fs a blower 37 conventionally driven by 
an electric motor 38 and cormected at its dis- 
charge end by means of a vertical duct 3{} to 
a horizontal air ourlet 4{} located just above the 
bearing 2G and in approximate larallelism with 
the mandrel 1.5 so as fo direct a cóoling blast 
of air horizontal]y across the upwardly 9resent- 
ed face of the negative to prevent overheating 
thereof during-exposure, ligidly raounted to 
the opposite transverse .end margins of, and ex- 
tending vertically above and below, the bed- 
plate 7 are trunnion plates 4 provided adja- 
cent their upper ends, and upon their inwardly 
presented faces, with horizontal trunnions 42, 
which are precisely aligned axially vith each 
other and the horizontal axis of the mandrel 
5 and are adapted for rotatably supporting rel- 
atively large sprocket wheels 43, 43', drivingly 
connected, respective]y, by sprocket chains 4, 
44', to d'iving sprockets 4, 
turn, pinned upon a horizontal drive shaft 46 
journaled at ifs ends in, and extending hori- 
zontally between, the lower portions of the trun- 
ron plates 41 in upwardiy spaced parallel rela- 
tion to the sub-oErame shelf 5. Bolted rigidly 
upon and offset frm the inner face ,of the 
sprocket wheel 43 fs a radially projecting arm 
4, and similariy bIted to the inner face of the 
sprckeç whee1,43' fs a bracket plate .48 integrally 
provided with a horizontlly inwardly exending 
bracket arm 9 terminating ai ifs inner end in 
an integral vertically exending end plate 
which fs bolted a radially extending arm 51 of 
substantially the saine size and shape as the 
arm 4 and disposed parallel thereto-and in mar- 
ginal registration therewith. 
Securely bolted at their opposite ends to, and 
extending horizontally between the upper ends 
of, the arms 4, 51, are relatively heavy angle 
sections , 53, transversely connected at uni- 
formly spaced intervals along their length by 
relatively thick vertical truss plates 54 .vhich 
project ai their lower margins substantially 
low the lower margins of the angle .sections , 
53, and have an upwardly curved bottom mar- 
gin 55 of substantially parabolic contour for 
supporting an inverted light trough 55 extending 
longitudinally between, and abutting ai its ends 
against, the inner faces of the arms 47, 51. 
Along its longitudinal margins, the light trough 
55 fs provided with outwardly projecting fiat 
fianges 57 for securement to the outer portions 
of the under faces of the truss plates 54 and are 
held down by relatively heavy fiat runner bars 
55 which are transversely connected at their 
outer ends by shield plates 59 which extend 
wardly over the downwardly opening face of the 
light trough , for a substantial distance in- 
wardly from the arms , 51, leaving a centrally 
located rectangular light opening or aperature 
0. Operatively mounted, so as to fie symmet- 
rica]ly within the light trough 5, are electrical 
socket elements I for receiving the ends of a 
tubular light sotu'ce ., such as a mercury vapor 
discharge lamp or high wattage fluorescent 
tube, for example. The arms 4, I, are also 
provided with apertures ], ]', located in align- 
,ment with the axis of the tubular light source 
, as best seen in Figure i0 and for purposes 
presently more fully appearing. 
When the light source 5 fs energized or lit, 
it will generate a very intense amount of light 

6 
and at the same rime wlll reach a very high 
temperature. For this reason, Ghe downwardly 
presented face of the light trough 5, whigh fs 
parabolic in cross sectional shape, fs preferably 
5 polished or otherwise treated to become light 
reflective; whereas, the opposite surface fs left 
dull in order to radiate and thus dissipate as 
much heat as posible. It wfll also be noted in 
this connection that the supporting structure 
10 for the light trough fs relatively open so as to 
provide for maximum ventilation. Finally, a 
conventional blower 3 fs bolted or otherwise 
suitably mounted upon the bracket arm 45 and 
fs conventionally driven by an electric motor 
15 The blower 3 fs connected at its discharge end 
to an ourlet duct $5 which extends through the 
aperture  in the arm 51 and discharges a strong 
high velocity draft of air from the blower 
along the light source  and out through the 
20 aperture ]' in the arm 47. 
The runner bars 5S project marginally out- 
wardly beyond the longitudinal edges of the 
light trough 55 to provide track-ways for bail 
bearing rollers r' operatively mounted at spaced 
,5 intervals in shutter slides 55 which are integrally 
provided on their upper faces with racks 7 and 
upon their lower faces with downwardly project- 
ing ribs S. loEarginally bolted to the ribs 
and extending transversely across the light 
30 trough 55 fs a shutter plate 59 disposed for snug- 
fitting sliding abutment against the under face 
of the fumier bars 5S. It should be noted in this 
connection that this abutment must be suffi- 
ciently tight to prevent light leaks, but, at the 
35 saine rime, should permit relatively free sliding 
movement of the shutter plate to and fro over 
the left hand hall of the aperture . 
Similarly mounted along the right hand end 
of the runner bars 5S are shutter slides S' sub- 
40 stantially identical with the previously described 
shutter slides 55 and likewise being integrally 
provided upon their upper faces with racks 
and upon their upper faces with racks ]' and 
upon their under faces with depending ribs 
45 68' for receiving a shutter plate 9' which ex- 
tends transversely across the light trough . 
and fs adapted for slidable movement to and fro 
across the right hand half of the aperture 0. 
Rigidly mounted upon and extending transversely 
50 hetween the angle sections , a short distance 
inwardly from the arm 51, fs an inverted 
shaped journal bracket 70 for rotatably sup- 
porting a shaft 71 which projects transversely 
therethrough and fs provided ai its outwardly 
55 proecting ends with pinions 7, 7', for meshing 
engagement, respectively, with the front and rear 
racks 7, so that when the shaft 1 is rotated 
in a counter-clockwise direction (reference being 
ruade to Figure 4) the shutter slides 5 and the 
60 shutter plates 59 carried thereby will be shifted 
longitudinally fo the right to cover the left hand 
side of the aperture {} and, contrariwise, when 
the shaft 71 is rotated in the opposite or clock- 
wise direction the shutter plates 5 will be shifted 
65 to the left uncovering the left hand side of the 
aperture 
The rearward pinion 7' fs a]so in meshing 
engagement on ifs upper side with a downward]y 
presented rack bar 3 which is securely bolted 
70 to a long slide bar 4which, ai ifs left hand end, 
extends through and fs shiftab]y mounted in a 
slide block 75 which fs, in turn, rigidly bolted 
fo the rear angle section 5. Af its right hand 
end the slide bar  extends through, and 
7 slidably .mounted in, a second slide block 8 .and 
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is similarly provided upon its under face with 
a depending rack bar 77 which meshes with a 
pinion 78 pinned upon one _extending end 
a shaft 79 journaled in and projecting trans- 
versely through a second inverted U-shaped jour- 
nal bracket 80 and is rigid!y provided ai its 
ïorwardly projecting end with a companion pin- 
ion 78'. On their under sides, the pinions 78, 
78', mesh with operatively mounted idler gears 
8|, 8|', which in turn are in meshing engage- 
ment upon their under sides with the racks 67' 
of the right hand shutter slides 65'. When shaft 
79 and the pinions 78, 76', are rotated in a 
counter-c!ockwise direction (reference being 
again had fo Figure 4), the idler gears 6[, 6[', 
will rotate in a clockwise direction causing tle 
racks 67' and the shutter slides 66', together 
with the shutter plates 69' carried thereby, fo 
shift fo the left, covering the right-hand hall 
of the aperture 69, and, contrariwise, when the 
shaft 79 is rotated in a clockwise direction, the 
shutter plates 69' will be com'espondingly shifted 
fo the right to uncover the right-hand hall 
the aperture G0. If should be noted in this con- 
nection that, as the pinion 76 rotates in a coun- 
ter-clockvise direction, the slide bar 74 and ifs 
associated rack members 73, 77, will be shifted 
fo the left, transmitting counter-clockwise more- 
ment fo the pinion 72' and its associated shaft 
7[. Thus, if is fo be seen that the shutter plates 
69' will more toward and away from each other 
simultaneously fo open and close the light aper- 
ture G0. If should furthermore be noted in thi 
connection that the various tooth-ratios of the 
racks 67, 57', 73, 77, and the pinions 72, 72', 
6, 78', and the idler gears 6[, 8[' are such that 
the shutter plates 69, 69', will be brought into 
light-proof endwise abutment approximately at 
the center line of the light aperture  when 
they are shifted into closed position, and the 
shutter plate 69 is finally provided around its 
abutting margins with a laterally projecting lip 
which overlaps the abutting margin of the shut- 
ter plates Gg' when the shutter plates 69, 
are in closed position so as fo insure agains. 
light leakage. Mounted upon and extending be- 
tween the angle sections 52 fo the right of the 
shaft 79 is a shutter operating solenoid 92 hav- 
ing a plunger rod 83 connected ai one end fo 
the s!ide bar 74 and biased fo the left by a strong 
compression spring 64 which abuts against a 
bracket arm 85 ïorming part of the solenoid 
ïrame, all as best seen in Figure 4. The arms 
47, [, and associated structure, including the 
lamp 62 and shutter plates .9, Gg', may, for con- 
venience, be referred fo as the "lamp assembly" L. 
Bolted or otherwise securely mounted upon the 
sub-frame shelf , adjacent the forward edge 
thereof, is a main-drive electric motor 66 havin 
a rearwardly extending drive shaft 67 provided 
with a drive pulley 66, which is, in turn, con- 
nected by a flexible belt 69 fo a driven pulley 99 
keyed upon the forward end of a shaft 9[ form- 
ing part of a conventional gear reduction trans- 
mission or drive assembly 92 having a rearward- 
ly projecting transmission shaft 9, which is, in 
turn, provided with a bevel gear 94 for mesh- 
ing engagement with a companion bevel gear 95 
pinned fo the shaft 
Pinned fo the shaft 9[ inwardly of the driven 
pulley 9 is a spur gear 96 in meshing engagement 
with a second spur gear 97, which is, in turn, 
pirmed upon a horizontal jack shaft 96 journaled 
in a bearing post 99 and provided on ifs rearward- 
ly projecting end with a bevel gear [ 0 for mesh- 
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ing engagement with a companion bevel gear || 
pirmed upon the projecting end of a control shaft 
| journaled in and extending between bear- 
ings |$, |4. For a relatively extensive portion 
5 of iks length intermediate the beaïings $, 
the control shaft | is pïovided with a dia- 
metrally enlarged externally threaded portion 
forming a lead scïew @§. Welded upon the 
upper face of the sub-frame shelf § is an 
10 shaped member |6 having a vertically upwardly 
projecting rail |7 disposed in downwardly spaced 
parallel alignment with the axis of the control 
shaft |@. Slidably mounted upon the rail 7 foi" 
fo-and-fro movement lengthwise therealong in a 
15 slide block | @8 which is bolted along iks upper face 
fo a nut member 9 threadedly mounted on the 
lead screw  @§. Also bolted upon the lateral faces 
of the guide block | 8 are two upwardly extending 
L-shaped brackeks | @,  |', respectively having 
20 forwardly and rearwardly extending horizontal 
arms I I I, I I I', for carrying vertically adjustable 
threaded posts $12, $12', held in place by con- 
ventional lock nuts $1, |$', and being pro- 
vided on their lower ends with contact shoes $ $, 
25 $ $4', all as best seen in Figure 11 and for purposes 
presently more fully appearing. 
Securely mounted upon the upper face of the 
sub-frame shelf  in uniformly spaced longitu- 
dinal alignment along the path of movement of 
30 the contact shoe $ $4' are seven identical micro- 
switches | $ , $ $ 6, $ $ 7, $ $ , $ $ , $ 2{, and $  $, and 
similarly mounted in forward alignment with the 
middle micro-switch 
disposed in the path of movement of the contact 
35 shoe [|4. 
When the main drive motor 86 is energized, the 
shafts 9, 8, will be turned and the shafts 46 and 
02 wfll be correspondingly rotated. The rotation 
of the shaft 6 will, in turn, be transmitted 
40 through the sprocket chains 44 to the sprockets 
 and the arms 4L  , will accordingly be rocked 
forwardly or rearwardly as the case may be. At 
the same rime, the nut |09 and the slide block 
08 carried thereby wfll traverse along the lead 
45 screw  and the contact shoes i4, 4', will 
ride over the rollers 
i20', 121', and i22'. The micro-switches ilS, 116, 
il7, ilS, llg, 120, 121, and 122 are normally in 
the position shown in the wiring diagram, Fig- 
50 ures 23, which, for convenience, may be referred 
fo as the "closed" position. Actually, the machine 
A is so set up that when the lamp assembly L is 
in vertical position, as shown in full lines in Fig- 
ure 4, the contact shoes  ,  4', will fie astride 
55 the middle micro-switches  6 and 22. For con- 
venience, this position may be referred to as the 
"zero" position and one complote cycle of more- 
ment of the lamp assembly L forwardly fo the 
limit of forward travel, backwardly through 
60 "zero" position te the limit of backward travel, 
and thence forwardly again to "zero" position 
may be referred to as one "sweep." Further- 
more, the gear reduction drive assembly 
is preferably so constructed that when the 
65 main drive motor 
in a counterclockwise direction (reference be- 
ing made to Figure 4), the shaft 46 will be ro- 
tated in such direction that the lamp assembly 
L will swing arcuate]y forwardly. Simultaneou- 
70 ly, the nut t59 and the slide block t0.6, together 
with associated structure, wfll shift to the right, 
and, contrariwise, as the motor 6S reverses ifs 
direction, the lamp assembly L will swing rear- 
wardly and the slide block t 06 will corresponding- 
75 ly move to the left. 



Inasmuch as the lamp assembly L always 
swings af a uniform speed along the periphery 
of ifs arc of travel, the area of exposure can be 
controlled by the length of arc selected for the 
sweep and the length of exposure can be con- 
trolled by the numbm" of sweeps ruade during a 
single exposure. I-fonce, the machine A is pro- 
vided with controis, presently fo be more ïully 
described, whereby any selected number of sweeps 
can be automatically ruade and the arc of more- 
ment during each sweep can be limited fo eitheï 
60 °, 120 °, or 180 °, that is to say, the total arc 
traversed by the arms 47, 51, between the forward 
and rearward limits of travel will be either 60% 
120 ° , or 180% as the case may be. The limit- 
control of this arc of movement is a function of 
the micro-switches ! ! 5 fo ! 2 , inclusive. If the 
60 ° sweep is selected, by means and in a man- 
ner presently fo be more fully described, the shoe 
4' wfll contact the follet 8' of the micro- 
switch [ 8, which wfll, in turn, initiate a series 
of circuit rearraugements, also more fully dis- 
cussed hereinafter, to the end that the direction 
of rotation of the motor 88wfll be reversed and 
the slide block 88 wfll be traversed fo the left 
past the "zero" position until the shoe | | 4' con- 
tacts the follet 7' of the micro-switch 
which will, in turn, initiate a series of circuit re- 
arrangements, again reversing the motor 86. 
Thus, the slide block |88 and the shoes | |4, | 
carried thereby wfll shuttle back and forth be- 
tween the switches ||7, ||8, and gearing and 
various tooth-ratios in the machine A are such 
that the lamp assembly L will, under such cir- 
cumstances, travel through an arc of 60 °, i. e., 30 ° 
on each side of "zero" position. If either a 120 ° 
and 180 ° sweep is desired, manually operable con- 
trol switches, presently fo be described, may be 
optionally actuated fo tender the switches ||7, 
|8, inoperative as limit switches and cause the 
switches ||8, |28, or ||5, |2|, as the case may 
be, fo assume the sweep limit-control function. 
The motor shaft 7 also projects forwardly 
from the main drive motor 8 and is provided 
with a brake drum 123 which runs between two 
diametrally opçosed arcuate brake shees |24, 
124', respectively carried by brake arms |25, 
rockably mounted, as ai |2, |26', upon and 
tending vertieally upwardly frein a pivot block 
127, which is, in turn, mounted en a base plate 
28 which projects laterally therefrom and on ifs 
projecting end is provided with a solenoid 
having an upwardly extending plunger rod |33. 
Rockably phaned fo the upper end er the brake 
arm |25' is a link rod || extending over the 
brake drum 123 and prejecting Ioesely through 
the pper end of the other brake arm |25. On 
such projecting end, the link rod 3| is threade4 
fo receive a nut |2 and washer |3 which abuts 
endwise against a relatively str9ng compression 
spring |34, which, in turn, abuts ai ifs other end 
against the brake arm |2, so that the brake arms 
12, |2', are normally biased toward each other 
and the brake shoes 24, |2', tightly grip the 
brake drum 123. V,elded or otherwise rigidly 
mounted en the brake arm 12 belew the link rod 
3| is an inwardly extending bleck 13 provided 
with a short pivot stud |9 for pivotally sup- 
porting a rocker arm 3/, which is a!so rockably 
connected to the link rod 9 by a pin |38, which 
is spaced upward]y a substantia! distance from 
the pivot stud 8. Ai its free end, the rocker 
arm 7 is rockably connected by means of a 
pin |88 fo the upper end of the solenoid pluner 
rod $, all as best seen in Figure 13. 
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The solenoid 29 is connected in parallel with 
the electrical leads fo the main drive motor 88, 
so that, as the motor 8 is energized, the solenoid 
28 wfll likewise be energized, drawing the 
5 plunger rod 13 downwardly. The rocker arm 
37 wi11 a!so be swung downwardly by the pivot 
stud |3. This rocking movement er the rocker 
arm 37 will cause the pivot stud $ and the 
pin 38 fo move in opposite directions relative fo 
10 each other and, in effect, shift the link rod .! 
to the left against the bias of the compression 
spring |.4. This action witl swing the upper 
ends of the brake arms |25, |25', away from each 
other and accordingly shift the brake shoes |24, 
!5 24', out of gripping engagement with the brake 
drum 123, thereby releasing the motor shaft 87 
and peïmitting if fo commence rotation. As 
soon as the circuit fo the motor 8 is broken and 
the motor is de-energized, the solenoid wfll 
20 stantaneously release the plunger rod |.8, so that 
the compression spring t-4 will instantly shift 
the brake arms |.2, |25', toward each other 
again and the brake shoes 12, |24', wfll again 
grip the brake drum |23, bri.nging the motor shaft 
25 7 fo an instantaneous stop withoùt permit- 
ring any over travel. If should be noted in this 
connection that the compression spring |34, the 
brake shoes 124, |24', and inteïmediate asso- 
ciated parts must be very sturdi.ly constructed 
30 because the motor shaft 87 and all of the compo- 
nents driven thereby, including the lamp assem- 
b]y L, will possess a substantial amount oÏ 
inertia, requiring a fairly heavy and positive 
braking action in order fo bring the mechanism 
5 to an instantaneous stop when the motor is de- 
energized. 
Inasmuch as it is desirable to bring the entire 
mechanism to a precise and immediate stop 
whenever the motor 8 is de-energized, if is 
40 sential fo prevent back!ash in the sprocket chains 
44. Therefore, the sprocket chains are trained 
over small idler sprockets |8 which are.rotatably 
carried by small brackets |4|, which are, in turn, 
mounted for shifting adjustment upon the bed 
,15. plate 7 and project rearwardly beyond the rear 
edge thereof. By a slight amount of. forward or 
rearward adjustment of the brackets , from 
rime to rime, any backlash or looseness in the 
sprocket chains 44 may be eliminated. 
50. Suitably mounted upon the bed plate 7, af the 
forward left-hand corner thereof, is a control box 
142 having a forwardly presented vertical panel 
4 and a rearwardly inclined main panel |44. 
Set into the panel |44 is a vacuum gauge |45 
55 operatively connected fo the vacuum pump and 
having a visible dial 145 and an indicating needle 
.47, so that the operator may ai all rimes con- 
trol and adjust the amount of vacuum in the 
vacuum lines 22. Also mounted in the panel |44 
60. are four two-point single-blade toggle switches 
.5|, 12, 13, |4, which are respectively labeled 
"sweep reset," "sweep set," "sweep stop," "sweep 
start." Operably mounted within this control 
box 142 is a so-called sweep counter mechanism 
65 I and mounted upon the panel |44 is a cycle 
selector switch I, both presently fo be more 
fully described. Also set into the panel |44 are 
three single-pole double-throw toggle switches 
17, 18, 159, respectively labe]ed "60 ° sweep," 
70 "120 ° sweep," "180 ° sweep," and two double-pole 
single-throw toggle switches | ,  6 |, respective- 
ly labeled "110 v. line," "220 v. line." Similarly 
set into and carried by the panel |44 and adjacent 
the lower margins thereof are four double-pole 
75 single-throw toggle switches |62, 183, |64, 65, 
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respectively labeled "shutter," "lamp," "b!ower," 
and "vacuum pump." 
Set into and carried by the panel 144 are three 
bull's-eye type signal lights 186, {67, 168. Simi- 
larly set into and carried by the panel 143 are 
four equally spaced horizontally aligned bull's- 
eye type signal lights 169, 170, (71, 172. 
The sweep counter mechanism 55 comprises 
a skeleton frame {73 having a horizontal base 
plate 174 and upwardly extending side plates 175. 
Flanged over at its opposite ends, and secured to 
the upper ends of the side plates 175, is a cross- 
plate 176 for supporting, upon its under face, an 
electromagnet 177 having an enclosing frame 170 
and a pole piece {79 projecting outwardly from 
an end thereof. Swingably mounted upon the 
frame 170 by means of a pivot stud 100 is a leaf 
type armature 181 provided at its upper end with 
an extension arm 82 for engagement in one end 
of a tension spng 103 secured at its other end 
upon a tension adjusting stud 104 vhich pro- 
jects through an upstanding eye 185 formed 
upon the upper face of the cross-plate 176. 
Threaded upon the projecting end of the stud 104 
for adjustably shifting it lengthwise with respect 
to the eye 105 is an adjustment nut 106 and lock 
nut 107. lockably and swingably mounted upon 
the pivot stud 100 is an actuating arm 100 pro- 
vided intermediate its ends with an elongated 
aperture {09 for loose fitting engagement with a 
pin 190 fixed in and projecting outwardly from 
the armature 101. Below the aperture 109, the 
actuating arm 188 is provided with an offset bend 
{ 91 and, below the latter, is apertured .for engage- 
ment with one hooked end of a tension spring 
192, which is, in turn, hooked at its other end 
around an upstanding post 193 mounted in the 
base plate 174 upwardly from, and to one side 
of, the armature 101, so that its axis will extend 
at a substantial angle to the path of movement 
of the armatm'e 101 and thereby urge the actuat- 
ing ann 180 laterally outwardly from the side 
face of the armature 101. Below the offset bend 
191, the actuating arm is provided with a down- 
ward extension 194 terminating just above the 
frame plate 174 and adapted, upon forward 
movement of the armature 18, for edgewise en- 
gagement with one of the teeth of a ratchet 
wheel 95 formed with an integral hub portion 
196 bearing upon its downwardly presented end 
face againsç çhe upper face of the .frame plate 
174 and being pinned to the npPer end of a ver- 
tical shaft 197 journaled in and extending down- 
wardly through the frame plate 174, and disposed 
encirclinilY around the lower portion of the hub 
196 is a spiral spring 198 secured at its lower end 
to the frame plate {74 and at its npper end 
the ratcheç wheel 195. At ifs lower end, the shaft 
197 is, in turn, also journaled in a dieIectric ter- 
minal plate 199, which is secured in downwardly 
spaced relationship beneath the frame plate 
by means of a plurality of threaded studs 200 and 
spacer sleeves 201. 
Mounted uPon one of the side plates 175, and 
projecting inwardly over the ratchet wheel 
is a resetting mechanism 202 comprising a mag- 
netic coil 203 and a stationary pole piece 24 se- 
cured within a frame 29, which is, in turn, pro- 
vided with an outwardly projecting, preferably 
integral, tongue portion 206 having an integral 
stop arm 207 bent over approximately at right 
angles fo the tongue portion 26 and extending 
across, and in ontwardIy spaced reIationship to. 
the pole piece 204. Swingably monnted upon the 
tongue 206, and extending between the pole piece 

204 and the stop arm 207, is an armature plate 
208 projecting at one end, as at 209, beyond the 
tongue 206 for engagement with one end of a ten- 
sion spring 210, which is, in turn, at its other 
5 end, connected to an ear 21 I struck up .from the 
magnet-frame 205 for normally urging the arma- 
ture 208 outwardly away from the pole piece 204 
and against the stop arm 207. Af its other end, 
as at 212, the armature bears against an actuat- 
10 ing bar 213 mounted rigidly in and extending 
from a pawl 214 pivoted at its mid-portion upon 
an upstanding stud 215 mounted in the frame 
plate 174. The pawl 214 is provided at one end 
with a tongue 216 suitably shaped for engage- 
15 ment in the interdental spaces of the ratchet 
wheel 195 and af its other end is provided with 
an outwardly extending arm 217 apertured for 
receiving one hooked end of a tension spring 
210, which is, in turn, at ifs other end, suitably 
20 fastened to the side plate 175 for normally urg- 
ing the pawl 214 into retentive engagement with 
one of the teeth of the ratchet wheel 195. 
It wfll be apparent that, as the actuating elec- 
tromagnet 177 is energized, the armature 101 and 
25 its associated actuating arm 180 will be swung 
inwardly toward the pole piece 179 from the posi- 
tion shown in full lines to the position shown in 
dotted lines in Figure 16, advancing the ratchet 
wheel by a distance of one tooth, so to speak. 
30 Because the actuating arm {00 is more or less 
loosely mounted upon the stud 180 and is free 
to rock laterally, it wfll swing slightly toward the 
armature 10{ along the pin {90 during this ad- 
vancing movement so as hot to bind the tooth 
35 of the ratchet wheel 195. When the current en- 
ergizing the electromagnet {77 is interrupted, the 
armature 101 wfll be released and the actuating 
arm 100 will be pulled backwardly into original 
position .for engagement with the next successive 
40 tooth of the ratchet wheel 195. If vill thus be 
evident that each rime the electromagnet 177 is 
energized, the ratchet wheel 195 will be advanced 
a single tooth or step. Furthermore, it will be 
evident that, as the ratchet wheel 195 is ad- 
4 vanced, the spring 10 will be placed under in- 
creasing tension and will return the ratchet vheel 
195 fo its original position upon release or dis- 
engagement from the pawl 214. 
When the coil 203 is eneriizedi the armature 
0 pIate 20 wiI1 be swung inwardly against the 
pole piece 204 and the extended end 212 of the 
arm 290 wiII bear against and swing the actuating 
bar 2{S of the pawl 2{4 outward!y, disengaging 
the pawl 24 from, and thereby reIeasini, the 
 ratchet 195, which will thereupon be returned 
to initiuI position under influence of the spring 
198. 
Pinned to the lower end of the shaft 197 is a 
conductive disc 219 bearing upon its under face 
eO against a spring-pressed conductor button 220, 
which is mounted in the dielectric terminal plate 
99. Secured fo, and extending outwardly from, 
the conductive disc 219 is a conductor arm 22, 
which is bent downwardly and terminates in a 
e contactor shoe 222 which sweeps over a series of 
thirty-three contact buttons 223 mounted in a 
uniform]y spaced circular series upon the upper 
face of the dieIectric terminate pIate 199 along 
n arc concentric with the shaft 197. It should 
70 be noted in this connection that the several but- 
tons 223 are so spaced from each other that the 
contactor shoe 222 will move successively from 
one such button 223 to the next adjacent button 
225 as the ratchet wheel 195 progresses step by 
75 step. 



The cycle selector swi.çch 156 comprises- a cir- 
cular dielectric base plte 254 rigid{y bolted by 
means of pairs of screws 525 fo -the rearwardly 
presented ends of oblong-rectangUlar mount- 
ing posts 225, which are, in turn- rigidly secured 
by means of mounting screws 227 te the inner 
face of the panel J-, se that the base plate 
224 is held in rearwardly spaed païallel relation 
thereto. Mounted concentrically in, and ex- 
tending through; the base plate 2.54 is a bearing 
sleeve 22.8 , and similarly mounted in the panel 
J44 in axiat alignment with the bearing sleeve 
528 is a second identical- bearing sleeve 
Also mounted in the dielectric base plate 254, in. 
a uniformly spaced circular series concentrically 
around the sleeve 52, are twelve contact but- 
tons 53, and shiftab!y mouned in, and extend- 
ing through, the dielectric bse plate 24. is a 
spring-pressed conductor button 23. Rotatably 
mounted in» and extending through, the sleeves. 
258 529, is a rotm shaft 252, which is threaded 
on ifs inner end and provided with a. pair of lock 
nuts 2:3 and a cupped spring washer 54. Ai 
its Olpoite end; the shaft 22 pro]ects outward!Y 
beyond the sleeve 229 and is rigidiy molded into 
a Bakel.ite knob 53i te,minating in an indicato»" 
pointer 236, wliiCh sweeps over a dial 25I sten- 
ci.led or otherwise imprinted upon the face of the 
panel 44, and hawing indicato numerals rang- 
ing frein "one" te "twelve," w.hich are more or 
less aligned, each with one of the contact but- 
tons 5.}, se as te correspond thereto. Along 
that portion of its length which lies between the 
panel 4 and the dielectric base plate 524, the 
shaft 232 is provided with a tight-fltting dielec- 
tric sleeve 25' for supporting the tubular hub 
portion 23 of an electrically conductive rotor 
drum $, the hub portion. 2$ and dielectric 
sleeve 22' being pinned rigidly 
by means of a dielectric plu 2. The rotor drum 
2 integrally includes an electrically conduc- 
rive and tubular flange or skirt 
adapted for engagement, al'ong its peripheçal or 
rearwm'd!y presented edge, with the contacter 
buttons 53} and is provided ai one segmental 
portion oî ifs total circumerence with a cut- 
awaF portion or so-ca]led "blank.spot" 5.42. The 
width of the blank spot 242 is slightly greater 
than the conter-te-conter distance, beteen any 
two ad3acent contact buttons 2. plus the di- 
ametral width of a single contact, button, se that 
one of the twelve contact buttons 5,} will always 
be left out of contactive engagement with the 
peripheral edge of the drum skirt 2. The blank 
spot 242 is furthermore aligned with the poi.nter 
23, se that, when the latter is turned into 
registration with any selected one of the indi- 
cator numbers on the dial 537, the contact button 
23, which, corresponds with ths.t number, witl 
be in al.ignment with the blank spot 5.5 ad, 
therefore, be out of contacti.ve engagement. The 
inner fiat face of the drum 2, contactivety rides 
against the contactòr shòe 5,J, se that a cir- 
cuit may be completed through the shoe 
and. the drum 2. te the remainiug eleven con- 
tact points .3{}, all as may best be seen in Fig- 
ures 21 and' 22 and for purposes presently more 
fully appearing. 
Suitab{y suspended frein the top frame 2 is a 
conventional switch box 2 earrying two double- 
pole donble-throw relays 24, 24, which may be, 
for convenience, referred te, respectiely, as "for- 
ward di,ection relay" and "backward direction 
relay." Similarly suspended from the top £rame 
2 is a switch box 545 carrying an automatic 
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reversing switch 547 having actuating-cofls 
and 57" respeetively associated with single- 
throw double-pole switches x, z. Also mechani- 
cally associated with the switch z for actuation 
5 by the coil 547" is n auxiliary single-throw 
singte-pole switch b. Similarly suspended frein 
the top frame 2 is a conventional type of main 
line fuse switch 548. Also suspended from the 
top frame 5 is a switch box 549 containing a 
10 double-pole double-throw relay 25}, which, for 
convenience, may be designated as the "sweep 
start and stop relay." Likewise suspended frein 
the top ïrame 2 is a switch box 25:! containing a 
four-pole double-throw relay 22, which, for con- 
15 venience, may be designated as the "vacuum pump 
relay." Finally, a large switch box 55 is suit- 
ably suspended frein the top frame 2 and con- 
tains a three-pole double-throw "lamp control" 
relay 2.54 and a thermostatic relay 555' connected 
2O in series with one lead fo the blower motor 
and being in temperature responsive relation fo 
the lamp circuit se. as te eut out the blower motor 
54 when the temperature of the lamp 52 drops 
below a predetermined point and cut the bl0wer 
5 motor 54 back in again when th temperatm'e of 
the lamp $5 rises above the predetermined point. 
Mounted upon the sub-frame shelf  is a trans- 
former 5 for sùpplying current te the light 
source or lamp tube 52. AI1 of the foregoing 
30 electrical components are connected as schemati- 
cally shown in the wiring diagram, Figure 23. 
Also shown in the wiring diagram, Figure 23, are 
two conventional main line safety fuses 2§$, 
whfch are loeated within the main line fuse 
35 switch 248. 
Bolted upon the forwardly presented vertical 
face of the base H} of the cylinder holding appa- 
ratus B is a manualty operable vertically shift- 
abl plunger pin 257, which drops down and lits 
40. snugly into a suitable aperture 558 drilled in the 
bed-plate 7 and actuating]y engages a mimo- 
switch 258 or "safety switch," as if may be eal.led, 
which is boled upon the under face er the bed- 
plate 7. It should be noted in this connection 
45 that the aperture 28 is se positioned that the 
plunger pin 57 will only stop thereinto when the 
cylinder holding apparatus B s pushed back into 
so-called "exposure position," that is te say, the 
posïtion in which the axis of the mandrel  is 
50 precisely aligned with the axis of the trunnions 
2. Also mounted in the switch box 5. is a 
shutter control relay 25} having an actuating 
coil 55}', Finally, the bed-plate 7 is provided 
upon its forwardly presented margin with two 
55 rigidly bolted upwardly projecting stock plates 
251, 25J', for abutting engagement with the for- 
wardly presented face of the base } when the 
cylinder holding apparatus B is pulled forwardly 
te "cylinder resetting position" te prevent the 
cylinder holding apparatus B frein being acci- 
dentally pulled too far forwaïdly and accidentally 
dropping orer the forward edge oï the bed-plate 
], as best. shown in Figure 1 and 2. 
The operation of the various circuits and elec- 
t-ical components is as follows: 
Assuming that the negative n has been properly 
installed in the negative holding clamps , 
and tle cylinder holding apparatus B has been 
pushed back te its operative "exposure" position, 
the safety switch 9 is closed by the locking 
plungers 2. This saety switch 2 opera-tes 
te disconnect the lamp moving circuit te the 
motor 5 w-hen the plu.nger 57 is lifted up out of 
place- se as te prevent lamp movement vhen the 
cylinder holding apparatus B is moved forwardly 
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into cylinder resetting position. Consequently, 
when the cylinder holding apparatus B is returned 
to "exposure" position and the plunger 2 drops 
in the aperture 258, engaging the actuating ruera- 
ber of the safety switch 259, the latter is closed 
and the circuit to the motor 86 is conditioned for 
energization. The main line switch 248 may then 
be closed and the switches t Gg, [60', are then 
turned on. 
Thereupon, the operator wfil set the machine A 
for any desired sweep degree by manually op- 
erating the correspondingly selected one of the 
sweep switches , 8, and 59. For instance, 
if a 60 ° angle of sweep is desired, sweep switch 
t57 wfll be turned on. Incidentally, it may be 
noted that the sweep switch 9 acts as a limit 
switch in case the sweep switches  and 5 are 
inadvertently left on, the point being that the 
180 ° sweep switch  9 merely operates as a revers- 
fl]g switch to prevent rotation beyond an angle 
of 90 ° on either side of "zero position." If, then, 
a sweep of 60 ° is desh'ed, in order to cover the 
narrowest exposm'e area, switch   will be closed 
and switches [63, 14, are turned on, so that the 
Iight 82 wfll be warmed up. Next in order, the 
vacuum pump switch 165 is turned on. The 
blower switch 184 can be turned on and off at 
wfll to close the circuit to the blower motor 
The lamp switch [8, which controls the lamp 62, 
is connected in series with the blower switch 
so that the lamp 82 cannot be turned on unless 
the blower motor 84 is on; hence, switch 18 is 
actually in series with switch [84, so that closure 
of the switch 64 is a condition precedent fo 
c!osure of the switch 
The vacuum pump switch 85 is then closed,. 
energizing the vacuum pump 2. Whether or 
hot the vacuum pump 2 is energized before or 
after the lamp 2 is turned on is optional. It 
should be noted in this connection that the va- 
cuum pump circuit is independent of the ex- 
posure circuit because the vacuum ptu-np 2 must 
be on when the negative n is placed under the 
negative holding bars 18. 
Next, the number of sweeps is established by 
setting the cycle selector switch 158. It should 
be noted that each of the contact buttons 
of the switch 16 is connected in series with a 
group of three successive contact buttons 22 on 
the sweep counter [6. Thus, when the pointer 
236 is turned to any che of the numbers on the 
dial 2], the contact button 2{1 corresponding 
to that number wfll be th one which is out of 
contact, that is to say, opposite the blank spot 
242 of the rotor drum 239, and the particular set 
of three contact buttons 22 which are in series 
with such disengaged contact button 2{} will be 
"dead," so to speak. The rotor drum 29 of the 
cycle switch 8 is furthermore electrically con- 
nected fo the line through other control ch.cuits 
presently fo be described. 
The machine A is now set fo operate and is 
placed in operation by pressing the button of the 
switch ll, lhereby momentarily energizing coil 
2e3, returning the sweep counter 165 to "zero" po- 
sition, if, by chance, it is not already in such po- 
sition. The button of switch 162 is next pressed, 
momentarily energizing coil III to more the con- 
tactor shoe 222 of the sweep counter 166 fo the 
first contact point thereof. Thereupon, the but- 
ton of the switch 54 is pressed, thereby energiz- 
ing the circuit fo relay 
Since the switch 8 is closed, one side of the 
relay 25{] will be connected through the switch 
l ' to the line and the other side of the relay 
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wfll be connected through the other side of the 
switch  8  fo the line through the switch  4. 
The blade of the switch §4 is connected in 
common with the blade of the switch S to one 
5 terminal of the switch . If will be noted that 
normally, when the switch [ is open, the blade 
thereof is in contact with this last-named con- 
tact point and wfll energize this line to the blades 
of the switches S and 4. This is a safety de- 
I0 vice, so that, when the switch  is pressed in 
order to reset the sweep mechanism, the electrical 
connection to the blades of the switches  S and 
4 wfll be broken, thereby shutting clown the 
machine A if, by accident, if has been left in oper- 
15 ation. 
The blade of the switch  is connected fo the 
blade of the switch   , which is one of the three 
series connected sweep limit switches actuated by 
the screw driven slide block {]$. If should be 
20 noted that this switch   § corresponds to the 180 ° 
limit, i. e., if is one of the forward limit switches 
controlling the sweep movement. The blade of 
this switch   6, when the switch   6 is open, tests 
upon one contact point which is connected fo the 
25 blades of the other two forward limit switches 
  8,   , and fo one of the contacts of the switch 
69 (180 ° sweep switch). If should be noted that 
this particular contact point is also in series 
through the blades of the switches 6,  , and 
30 with the corresponding poles of the switches 6], 
68, so that, whichever one of these is closed, a 
circuit will be ruade from the blade of the switch 
 8 through to the contact point of the forward 
direction control relay 2 4. 
35 If should also be noted that the blade of the 
switch 5 is connected directly to one blade of 
the switch  8  ; hence, the blades of the switches 
6, 64, are always connected through the blade 
of the switch  6 ' to the line. 
40 When the coil 26{]' of the relay 258 is momen- 
tarily energized by closure of the switch 64, the 
relay 25{] is closed and thereupon holds itself in 
closed circuit position through an interlock con- 
trol, i. e., the contact which is under the blade 
45 normally connected to the line through the switch 
64 is permanently connected to one contact of 
the switch 5 and the blade of the switch 5 
normally tests in contact with that contact when 
the switch 6 is open, so that, after the ma- 
50 chine A is in full operation, the switch  6 may be 
pressed, opening that circuit, breaking the flow of 
current to the interlock contact point, de-ener- 
gizing the coil 268', and allowing the relay 258 to 
open itself. 
55 The switch  6 serres as an emergency stop de- 
vice, and, when pressed, will arrest movement of 
the machine without resetting any of the con- 
trols or disturbing the condition of the sweep 
counter switch 66 or the directional relays 244, 
60 246. This makes if possible for the machine A, 
after an emergency stop, fo be started exactly 
where it left off. 
As the relay 26{1 closes, the machine A will im- 
mediately commence operation and the follow- 
65 ing sequence of electrical contacts will take place. 
The main blade of the relay 25{1 is connected o 
the line in the saine manner as the blades of the 
switches 15], 164, and, when closed, transmits 
current through its contact point to one side of 
70 each of the reversing switch coils 2]', 24]". 
For purposes of convenience, these reversing 
switch cofls 24]' and 24]" will be referred fo, re- 
spectively, as the "forward" and "backward" re- 
versing switch coils. The other terminal of the 
75 "backward" reversing switch coil 2]" is con- 
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nected directly fo the normally open terminal of 
the backward direction relay 24§ and the corre- 
sponding terminal of the "forward" reversing 
switch coil 247' is connected fo the normally open 
contact oî the ïorward direction relay 244. The 
normally closed contact of the forward direction 
relay 244 is connected in series with one terminal 
of the actuating cofl 245' of the backward direc- 
tion-relay 245. The other terminal of the coil 
245' is connected fo the cycle switch 68 and to 
the first contact point on the sweep counter 
Since he sweep set switch 52 has been closed 
and the arm of the sweep counter 65 is in con- 
tact with the first contact point, the latter con- 
tact arm is connected in series with the blades of 
the switches  57, ! 65, and  59. 
Since the switch 57 has been closed, a circuit 
is completed through the contact point of the 
switch 57 through the forward limit switches 
9, 2{}, and 2. Thus, the contact urm of 
the sweep counter switeh 66 will be connected 
through the left hand contact (reference being 
had to Figure 23) of the switch 67 fo the nor- 
mally closed contact point of the switch  9, and 
through the blade thereof to the normally closed 
contact of the limit switch 2 and through the 
blade thereof down to the common hot lead which 
extends through the blade of the switch 5 to 
the main line. The coil 244' of the relay 244 is, 
therefore, energized and the relay 244 closes. 
The blade of the relay 2 is conected to one 
pole of the safety switch 259. As above pointed 
out, when the cylinder holding apparatus B is 
in "exposure" position and the plunger 257 is in 
the aperture 256, the switch 259 wfll be closed, so 
that the contact point, which is connected fo the 
blade of the relay 244, will be connected through 
the safety switch 269 fo the line through the 
switch 8. On the other hand, if the cylinder 
holding apparatus B is hot in "exposure" position 
and the plunger 257 is out of place, the safety 
switch 269 will be open and no current wfll fiow 
fo the blade of the relay 244. On the contrary, 
the current will fiow through the blade of the 
switch 259 fo the other contact point of the 
switch 269 and thence fo the light 86, which will 
thus be turned on fo indicate the fact that the 
cylinder holding apparatus B is hot in "ex- 
posure" position. Assuming that the table is in 
"exposure" position and the switch 259 is closed, 
current wfll fiow through the closed blade of 
relay 244 and the contact thereof direct to the 
"forward" coil 247' of the reversing switeh 247, 
which thus becomes energized, closing the switch 
247 in the "forward" position, transmitting car- 
rent from the line. to the motor 58 in such a di- 
rection as to cause the motor fo run in the "for- 
ward" direction, and, as previously pointed out, 
the bïake solenoid 29 is energized fo shift the 
brake shoes 24 into released position. 
The "shutter control" relay 28 is connected in 
series with the switch 82 and the shutter sole- 
noid 62 and its actuating coil 259' is connected 
in parallel with the motor 55 and solenoid 
Thus, when the circuit fo the motor 65 is ener- 
gized, the coil 26{' of the relay 25{} will be en- 
ergized, so that the relay 28{} will be closed, con- 
necting the shutter solmmid 52 fo t.he 110 volt line 
and the shutter plates 89, 59', will be electrically 
opened as the sweep starts. When the coil 
of the relay 28 is again deenergized, as will be 
presently eplained, the relay 25 opens again 
and the shutter plates 89, 59', are closed. 
is important fo note that the shutter is opened 
only when the motor 68 is running and is always 
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shut when the motor 85 is off, except that pro- 
vision is made through a manually operable 
switch 252, also mounted in the panel [4, where- 
by the shutter solenoid 82 can be energized in- 
5 dependently of the automatic circuits, so that, if 
the operator desires,'he can manually open the 
shutter plates 89, 
As the main drive motor 58 operates, the lamp 
assembly L will move forwardly through an arc 
10 of 3o ° and simultaneously the lead screw 
which is also driven by the motor 88, will traverse 
the slide block [85 fo the left and engage the 
fixed contact and will strike the roller of the 
switeh [ 9, closing if by moving the blades there- 
15 of from normally opened position fo closed posi- 
tion. This will break the circuit, which, up fo 
now, bas been established fo the coil 244' of the 
"forward" relay 244 and, ai the same rime, will 
close a circuit fo the cofl 26' of the "backward" 
20 relay 245. As the circuit is broken fo the coil 
244' of the "forward" relay 244, the blade thereof 
swings back into normally open position and con- 
tacts its "open" position contact point, thereby 
closing a circuit through the safety switch 259 
25 fo the line, so that the coil of the "backward" 
relay 245 will immediately be energized, and, 
thereupon, the relay 245 closes, transmitting 
current fo the other coil 24]" of the reversing 
switch 2]. Upon becoming energized, the coil 
3o 247" shifts the reversing switch fo its "backward" 
position, connecting up the coils of the motor 
in the opposite direction, so that the motor 
wfll drive the lamp assembly L reversely. As 
the relay 246 closes, it will also close an interlock- 
35 ing contact, so th.at the relay 245 will remain 
closed even after the motor 55 bas begun fo fo- 
tare in the reverse direction and the slide block 
}8 begins to move in the reverse direction away 
from mechanical contact with the roller ! 9' of 
.0 the switch  9. 
The motor 68, now movin in reverse direction, 
swings the arms 47, 6, and associated structure 
upwardly through an angle of 30 ° fo "zero" posi- 
tion and then beyond "zero" position to a posi- 
45 tion 30 ° on the other side, whereupon the shoe 
4  carried by the slide block 5 contacts the 
rouler  7' of the switch  7, moving the blde oî 
the switch   from its normally closed position 
fo an open position. The interlock of the relay 
50 245 has been com]ected through one pole of the 
switch 57 and the blade of the switch 
through the switch [ [5 fo the line; thus, when the 
switch [ [ 7 is actuated, the circuit fo the interlock 
will be broken and the relay 245 will drop into 
55 open position. As the backward direction relay 
245 drops into open position, a circuit will again 
be completed fo the cofl 244' and the controls 
will again be reversed so as fo cause the motor 
85 fo more the lamp assembly L in the forward 
69 direction. This action is repeated at each limit 
to and fro, so that the sweep wfll oscillate through 
an arc of 60 ° (30 on either side of the "zero" po- 
sition). 
This back and forth movement would continue 
65 without interruption except for the fact that on 
each back sfiroke of the slide block [[18 the shoe 
4 wil! contact the follet [22' of the micro- 
switch 22, momentarily transmitting current 
from a contact, which is closed when the revers- 
70 ing switch 247 is in "backward" position, fo the 
ratchet solenoid [77, giving one impulse thereto 
and moving the arm of the sweep counter [65 one 
step forward. 
If the cycle switch [58 is set for a single sweep, 
î5 the contactor shoe 222 will more off of the first 
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contact fo the second contact, but this latter con- 
tact will hOt be energized because if will be op,no- 
site the blank spot 24 on the drum 239 of the 
cycle switch 1SG and current will not be trans- 
mitted fo the relay 244 through the arm of the 
sweep counter 155. -t should be noted that the 
relay 25 is norrnally he!d closed by its inter- 
lock, so that, when if is operated, it holds itself 
closed until the limit switch 9 (or the com- 
panion switches 20, 12, if the machine is set 
for either 120 ° or 180 ° sweeps) is contacted and 
thrown open. On the other hand, the forward 
driving circuit through the relay 245 is held 
closed by the contact aïm of the eweep counter 
15, which is in paralle! with the conter micro- 
switch 8 also normally closed. Consequently, 
when the shoe  4 carried by slide block 00 upon 
its backward rnovement contacts the counter im- 
ulse switch and n.oves the counteï arrn over to 
the second or "dead" contact point, thus break- 
in the circuit through the switch arm of the 
sweep counter 5 to the re!ay 244, a circuit will 
be rnornentarily rnaintained through the nor- 
mally closed conter switch I!., but as the lamp 
assembly L returns ff'oto the backward limit and 
approaches "zero" position, the shoe 4 will 
open the switch ! [ 8 as "zero" position is reached, 
stopping the lamp assernbly L precisely at such 
"zero" position, tm-ning off the motor SG and im- 
rnediately applying the brake shoes 124 to the 
brake drurn ., preventing overtravel past 
"zero" position. 
As previously described, when the motor 8 
stops, the circuit to the coil ç' will be open and 
the shutter solenoid 8 , will be de-ener¢ized, re- 
turnin the shutter to closed position. Thus, 
when the cycle switch 15 is set on the first or 
"one-cyc]e" contact, that is, for one sweep, the 
machine A will perfomn a single sweep and corne 
to a stop. If, however, the switch is set on one 
of the higher nurnbers, it will perforrn any mul- 
tiple of three sweeps and stop, because each three 
successive groups of contact points 2 on the 
sweep counteï 5 are connected together. 
When the switch 5 is closed, the light $6 will 
turn on, indicating that sweep counter 55 bas 
returned to "zero" position. When the switch 
t52 is closed, the light 155 will turn off again, in- 
dicating the machine A is thon ready to start a 
new cycle of exposure. The light  indicates 
that the lamp assembly L is in "zero" position 
and serves as a safety light, since the rnachine 
A is built to fairly close dimensional 1imita and 
the cylinder holding apparatus B can only be 
moved from its "exposure" position into the for- 
ward or "cylinder resetting" position when the 
lamp assembly L is in, or rearwardly of, "zero" 
position. The fact that the lamp assembly L is 
properly in "zero" position is indicated by the 
fact that the light 6] will be lighted whenever 
the switch !8 is closed. If wfll be evident that 
the light 6 will blink each rime the lamp as- 
sernbly L passes through conter or "zero" posi- 
tion. This blinking function is also irnportant 
in that it indicates when the larnp assembly L is 
passing through "zero" !cosition. Consequently, 
il some emergency arises wherein if becomes 
necessary fo remove the negative or, for sorne 
other reason, pull the carriage forwardly for in- 
spection, the operator can wait until the light 
15 blinks before pressing the switch 15, there- 
by assuring himself that the lamp assembly L is 
af or rearwardly of ifs "zero" position, perrnit- 
tina enough clearance for îorward slidina of the 
cylinder holding apparatus B. 
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The light  indicates that the shutter plates 
$9, $9', are open and is in series with the auto- 
matic shutter opening circuit, so that, when the 
switch 52 is closed, placing the shutter motor 
5 82 on autornatic operation, the ]ight 9 v..:il! 
lit fo indicate this condition. Similarly, the 
lights ! $, !  I, and !  are respectively in paral- 
lel with the switches 13, 154, and I$ to indicate 
when such switches are in closed position. It 
lO will, of course, be obvious in this connection that 
the machine A should preferab!y be installed in 
a dark or dimly lighted roorn, so it is essential 
that the condition of each operational circuit be 
indicated by a suitable light, and if will also be 
1.5 apparent that these lighks 165 to I]2, inclusive, 
must be covered with a conventional "dark roorn" 
lens. 
The foregoing description of operation bas 
been based upon the assumption that the ma- 
20 chine A has been set up for 60 ° sweeps. If 120 ° 
sweeps are desired fo provide greater exposure 
rime or to cover a greatm- area of the negative 
n, the switch 58 will be closed instead of the 
switch ]5]. In such case, the shoe 4' of the 
25 slide block {05 will, during ifs fo-and-fro 
pass over the rollers l]' and ]' of the micro- 
switches ], l, respectively, without produc- 
ing any result, but the micro-switches  and 
[0 now becorne the limit switches and unc- 
30 tion in the same manner as above described in 
connection with the switches !], I, to alter- 
nately reverse the direction of the rnotor . 
Finally, if a 180 ° sweep is desired, the switch 
is closed, leaving the switches , 58, untouched 
35 and the micro-switches 5, 2, become the 
limit switches and take over the functions of the 
micro-switches ll6, 117, 119, and 120. 
If desired, a modified form of positioning rnech- 
anisrn rnay be provided, as shown in Figures 24 
40 to 27, inclusive, cornprising front and rear bear- 
ing posts , 2, located equidistantly fo the 
front and rear, respectively, of the lead screw 
and provided upon their upper faces with rnicro- 
switches 2, 3, respectively correspondin.g to 
45 the previously described micro-switches 15, 
and having roller elements 22', 23', located 
for actuating contact with the shoes 14, 14', 
carried by the slide block 08 and nut 0. The 
slide block 105 is mounted for shiftable travel 
50 along the upper rail portion 0' of an L-shaped 
rnernber 0', substantially simflar to the previ- 
ously described member 105, except that t.he rail 
portion 10' is provided with a relatively large 
clearance aperture 214which is transversely in 
55 line with the center line of the bearing post 
for perrnitting passage of a shaft 5, which is 
journaled af iks opposite ends in the posts 2, 
2. At ifs forward end, the shaft 2] projects 
outwardly beyond the bearing post ]! and, on 
60 such projecting end, is provided with a crank 
handle 2. Pinned to the shat 25, along that 
portion of ifs length which extends between the 
bearing post 20 and the handle 2, is a small 
gear or pinion 2 adapted for rneshing engage- 
65 rnent with a relatively large spur gear 215, which 
is, in turn, pinned upon a short jack shaft 
journaled in, and extending horizontally through, 
a face plate 50, which is rigidly supported adja- 
cent ifs lower margins by means of screws 
70 and spacer blocks 282 in outwardly spaced par- 
allel relation to the ront face of the bearing post 
2]0. The face plate 250 is provided central]y of 
its lower horizontal margin with an upwardly 
curved U-shaped recess 53 of such size as to 
75 provide clearance around the hub of the handle 
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216 where the latter projects forwardly through 
an.d beyond said plate 280. The jack shaft 219 
also projects horizontally forwardly through the 
plate and is rigidly provided with a pointer needle 
284, which, af its curer end, travels along a semi- 
circular indicator scale ïanging from "0 °'' fo 
The rear bearing post 21 .is of hollow con- 
struction so as to provide an interior open space 
28§ and the shaft 21§ is rigidly provided, along 
that portion of ifs length which is located within 
the space 285, with a worm 2,6 a.dapted for mesh- 
ing engagement with a worm gear 281, which is, 
in turn, pinned upon a shaft 288 journaled at its 
raid-point in the post 211 and extending horizon- 
tally outwardly on the opposite side thereon af 
right angles fo the shaft 2i5, being also journaled 
at ifs opposite ends in lateral bearing posts 289, 
290. Along that portion of its length which ex- 
tends between the bearing posts 211, 289, the 
shaft 288 is provided with a left-hand thread 
and similarly on that portion of its length which 
extends between the bearing posts 211, 290, the 
shaft 280 is provided with a right-hand thread. 
Threadedly mounted upon the left-hand threaded 
and right-hand threaded portions of the shaft 
288, respectively, are slide blocks 291, 22, which 
extend downwardly and are provided at the lower 
ends with dovetailed grooves 293 for close fitting 
slidable engagement upon a dovetail slide 294, 
which is in downwardly spaced vertical align- 
ment with the center line of the shaft 283. ig- 
i.dly mounted upon and extending upwardly from 
the upper horizontal faces of the slide blocks 
291, 292, are micro-switches 285, 296, respective- 
ly provided with actuating rollers 295', 295'. 
Because of the width of the bearing post 271, 
itis not possible fo shift the slide blocks 291, 
292, into absolute coincidence. In this connec- 
tion, it might be pointed out that, if necessary, 
with minor modifications in construction, an 
arrangement cou]d be rnade wheïeby the two 
slide blocks 291, 292, could bc brought to a true 
zero position wherein the center lines of the 
rollers 295', 296', would be in substantial coin- 
cidence with the centeï line of the shaft 
For practical purposes, however, this has hOt 
been round tobe necessary since a sweep of 30 ° 
(i. e. 15 ° on either side of zero position) is the 
smallest sweep which is reasonab!y needed. 
suming, therefore, that the mechanism is in 
such position that the pointer 2g is af 30 ° along 
the scale on thc face plate 20, as shown in 
Yigure 25, in such c.se, when the machine A is 
started up, the lead screw 15 will begin to turn 
and the shoe I1' will tra-¢el fo the left (refer- 
ence being ruade to Figure 25) a.d will contact 
the follet 295' of the micro-switch 295 as the 
lamp assembly L reaches a position 15 ° for- 
wardly from its zero position. When the micro- 
switch 295 is actuated, it wili operate as a limit 
switch, initiating a reversing action previously 
described above in connection with the micro- 
switch 118. Thereupon, the machine A reverses 
ifs direction and the lead screw 15 begins to 
turn in the opposite direction so as to carry the 
shoe 114' to the right past center position until 
the follet 298' of the micro-switch 295 is con- 
tacted, at which point the lamp assembly L will 
have progressed rearwardly to a position 15  
from its zero position. Thereupon, the micro- 
switch 296 initiates a reversing cycle in substan- 
tially the saine manner as the previously de- 
scribed micro-switch 119. 
By turning the hand!e 218 in a counter- 

clockwise direction, the worm 286 will rotate the 
worm gear '281 and shaft 288 associated there- 
with in such a direction as fo shift the slide 
blocks 291, 292, equidistantly te the left and 
5 right, respectively, of the bearing post 211. The 
gear ratios of the gears 211, 218, 285, 281, and 
the pitch for the threaded portions of the shaft 
288 are such that for each degree of movement 
of the pointer 284 along the scale of the face 
10 plate 280, the slide blocks 290, 291, will be moved 
outwardly by the exact distance necessary fo 
permit the shoe 114' to travel a somewhat greater 
distance in either direction horizontally and 
thereby permit the lamp assembly L fo swing 
15 forwardly and rearwardly through an additional 
degree of arc in each direction. For example, 
when the needle 284 is set at 90 °, the lamp as- 
sembly L will travel through a sweep of 90 ° (i. e. 
45 ° on each side of zero position). Thus, it wfll 
20 be seen that, bY appropriate setting of the slide 
blocks 291, 292, as indicated by the pointer 284, 
an almost inflnite degree of variations in the 
angle of sweep can be achieved between the 
 practical limits of "30 °" and "180 °,' of the scale 
25 on the face plate 286. It will also be obvious in 
this connection that the micro-switch 295 in 
this modification actually performs the func- 
tions of the previously described micro-switches 
15, 116, II1, and the micro-switch 295 similarly 
30 performs all the functions of the micro-switches 
119, 120, 121. 
It should be understood that changes and 
modifications in the form, construction, arrange- 
ment, nd combination oÏ the several parts oç 
35 the phooengraving equipment may be ruade and 
substituted for those herein shown snd described 
without departing from the nature and pïincipe 
of my invention. 
Having thus described my invention, what I 
40 claire and desire to secure by Ietters Patent is: 
1. A photoengraving machine comprising a 
stationary mandrel for supporting a cyliner 
having a photosensitive surïace, means for hold- 
ing a film negative immovably upon the cylinder 
,5 so that there may be no devi«tion in register be- 
tween the negative and photosensitive surface 
during exposure, rockably pivoted arms mounted 
in outwardly spaced relation fo opposite ends of 
the cylinder and with their pivos lying alon 
0 extensions of the axis o the ïnandrel, s lamp 
housing supported at its ends on and c,rr.!ed by 
the arms, a light source in the housing, and 
driving means for swinging the arms and light 
housing fo and fro around the cylinder whereby 
55 to achieve uniformity of light intensity over ail 
parts Of the negative during each complete cycle 
of swinging movement. 
2. A photoengraving machine comprising a 
stationary mandrel for supporting a cylinder 
60 
having a photosensitive surface, mea,]s for hold- 
ing a film negative immovably upon the cylinder 
so that there may be no deviation in register 
between the negative and photosensitive surface 
65 during exposure, rockably pivoted arms mounted 
in outwardly spaced relation fo opposite ends of 
the cylinder and with their pivots lying along 
extensions of the axis of the mandrel, a lamp 
housing supported at ifs ends on and carried by 
70 the arms, a light source in the housing, driving 
means for swinging the arms and light housing 
to and fro around the cylinder, and a shutter 
operatively mounted over the light housing be- 
tween the light source and the cylinder whereby 
75 to achieve uniformity of light intensity over all 
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parts o£ the negative durin each complote cycle 
of swingin movement. 
3. A photoengravhg machine COmF-rising a 
stationary mandrel for supporting a cy!inder 
having a photosensitive surface, means for hold- 
in a film negative imrnovably upon the cylinde!" 
se that there rnay be no deviation in register 
twcen the negative and photosensitive surïace 
during exposure, rockably pivoted arms mounted 
in outwardly spaced relation te opposite ends oï 
the cylinder and with their pivots lyinç alon 
extensions of the axis of the mandre!, a larnp 
hotsing supported ai ifs ends on and carried by 
the arms, a light source in the housing, a 
versib!e rnotor ogerative!y connected te the aïm 
and liht housin for swingin the lattez" te and 
fro around the cylinder whereby te achieve uni- 
îormity oÏ liht intensity over ail parts of the 
negative during each complote cycle oï swinging 
movernent, and Iimit switches operatively asso- 
ciated with the reversible motor for definin the 
arc of rnovernent of the arrns and lamp housin 
carl'ied thereby. 
4. A photoengraving rnachine com!risina a sta- 
tionary mandrel for supporting a cylinder having 
a photosensitive surface, rneans for holdin a film 
negative iiïirnovably upon the cy!indeï se that 
there rnay be no deviation in register between 
the negative and photosensitive surïace during 
exposure, rockably pivoted arrns rnounted in 
wardly spaced relation te opDgsite ends oî the 
cyiinder and vith their pivots lying along ex- 
tensions of the axis of the rnandrel, a iarnp 
housing supported ai its ends on and carried by 
the arrns, a light source in the housing, a re- 
versible rnotor oDerativeiy connected te the arrns 
and light housing for swingina the latter te and 
fro around the cylinder whereby te achieve uni- 
Ïorrnity of light intensity over ail parts of the 
negative durina each cornplete cycle of swinaina 
movement, a lead screw also driven by the motor 
in timed relation te the rnovernent oî the arrns, 
a traveler oPeratively rnounted on the serew foi" 
movernent lenathwise oï the screw, aond ir.eans 
alon the path of the traveler for actuation 
thereby, said rneans being adapted, upon actua- 
tion, te reverse the direction of rnovement of the 
driving rneans. 
5. A photoengraving machine corïiDrising a 
stationaïy rnandrel for suDgortir, a a cylindeï 
having a photosensitive surÏace, rneans for hold- 
ina a filrn negative imrnovably upon the cylindeï 
se that there rnay be no deviation in reaister be- 
tween the negative and photosensitive surface 
during exposure, rockably pivoted arrns iïiounted 
in outwardly spaced relation te opposite ends oï 
the cylinder and with their pivots lying alona 
extensiors of the axis of the mandre!, a lamp 
housing supported at its ends on and carried by 
the arrns, a light source in the housina, an elec- 
tric rnotor operatively connected te the arrns or 
swingina thern te and fro around the cylinder 
whereby te achieve uniforrnity of light intensity 
over all parts of the negative duïing each cern- 
ploie cycle of swinging rnovernent, a lead screw 
also driven by the rnotor in tirned relation te 
the movernent of the arrns, a traveler opera- 
tively rnounted on the crew ïor rnovement 
lengthwise of the screw, and rneans alonç the 
path oï the tïaveler for actuation thereby, said 
means beina adapted, upon actuation, te reverae 
the direction of rnovernent of the rnotor. 
ô. A photoengraving machine cornpïising 
stationary rnandrel for supporting a cylinder 
having a photosensitive surface, rneans for hold- 

in a film negative immovably upon the cylinder 
se that there may be no deviation in rogister be- 
tween the negative and photosensitive surface 
durin2- exposure, rockably pivoted arms rnounted 
iloE outwardty spaced relation te opposite ends of 
the cylindr and with theiï pivots Iyin aiong 
extensions of the axis of the mandrel, a lamp 
housin supported at its ends on and carried by 
the arms, a light source in thë housfl]$, a re- 
versible e!ecric motor operatively connected te 
the arms for swining them te and fro around 
the cylinder whereby te achieve uniformity of 
!iht intensity over all parts of the neative 
durin each complote cycle of swinin mow- 
nient, a reversing switch for contro]lin the di- 
rection of movement of the motor, and timit 
switch means actuab!e responsive te movement 
of the arrns and connected fo the reversing- 
switch means for operatin the latter. 
7. A photoenravin machine comprising a 
stationary mandret for suppoïting a cylinder 
havin¢ a photosensitive surface, means for hold- 
ing a film negative immovably upon the cylindeï 
se that there may be no deviation in i'egister be- 
tween the neative and photosensitive surface 
durin¢ exposure, rockab!y pivoted arms rnounted 
in outwardly spaced relation te opposite ends of 
the cylinder and wih their pivots lyin along 
extensions of the axis of the mandrel, a lamp 
housing suppoïted ai ifs ends on and carried by 
the amis, a !iCht source in the housing, a 
versible electric motor operatively connected te 
the arms for swinin them te and fro around 
the cylinder whereby te achieve unifermity of 
liçht intensity over all parts of the neative 
duiinç each comptete cycle of swingin more- 
ment, a reversin switch for contre!line the di- 
rection of movement of the motor, and a piu- 
rality of preseiectable Iimit switch means actu- 
able responsive te mcvement of the arms and 
connected te the reversing swith means for 
operating the latter. 
3. A p.hotoengravin machine comprisin a 
stationary mandrel for supporting a cytinder 
having a photosensiive surface, means for hold- 
!n a film negative immovably upon the cylinder 
se that there may be no deviation in register be- 
tween the negative and photosensitive surface 
durin exposure, rokably pivoted arms mounted 
in outward!y spaced relation te opposite ends 
the cylinder and with their pivcs lyin¢ alon2- 
extensions of the axis of the mandre!, a lamp 
housing suprted at its ends on and carried by 
the arms, a light source in the housin, a 
versible electric motor operative!y connected te 
the arms for swinging them te and fro around 
the cylinder whereby te achieve uniformity of 
light intensity over alt parts of the negatiw 
durin each complote cycle of swin2in more- 
ment, a reversin switch for conçrollin the 
rection of movement of the rnotor, and a pair 
of adjustably locatable limit switch means actu- 
able responsive te movement of the arms and 
connected te the reversinç swich l]lea!ls for 
operating the latter. 
9. A photoengravin¢ machine ccmprisint 
stationary mandrel for supportin a cytinder 
having a photosensi[ive surface, means for hold- 
in a m neCative immovably upon the cylinder 
se that there may be no deviation in reister 
tween the neative and photosensitive urfac 
duïin¢ exposure, rockably pivoted arms raounted 
in cutwardly spaced relation te opposite ends of 
the cylinder and with their pivots ]yinz alon2 
extensions of the axis of the mandrel, a lamp 
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housing suoported at its ends on and carried by 
the arms, a light source in the housing, a re- 
versible electric motor operatively connected fo 
the arms for swinging them to and fro around 
the cylinder whereby to achieve uniformity of 
light intensity over all parts of the negative 
during each complete cycle of swinging move- 
ment, reversing switch means for controlling the 
direction of movement of the motor, a lead screw 
driven by the motor in timed relation to the 
movement of the arms, a traveler mounted on 
the lead screw for longitudinal translation there- 
along, a manually rotatab]e screw mounted in 
spaced païallel relation fo the lead screw, mem- 
bers operatively mounted on the manually ro- 
tatable scïew for movement into different select- 
ed positions along the path of the trave]er, and 
limit switches mounted on the members and 
adapted tobe actuated by the traveler, said limit 
switches being connected fo the reversing switch 
for control]ing the latter. 
!0. A photoengraving machine comprising 
stationary mandrel for supporting a cylinder 
having a photosensitive surface, means for hold- 
i.ng a film negative immovably upon the cylinder 
so that there may be no deviation in register be- 
tween the negative and photosensitive surface 
during exposure, rockably pivoted arms mounted 
in outwardly spaced relation fo opposite ends of 
the cylinder and with their pivots lying along 
extensions of the axis of the mandrel, a lamp 
housing supported at its ends on and carried by 
the arms, a light source in the housing, a 
versible electric motor operatively connected fo 
the arms for swinging them fo and fro around 
the cylinder whereby fo achieve uniformity of 
light intensity over all parts of the negative 
during each complete cycle of swinging more- 
ment, a reversing switch for controlling the di- 
rection of movement of the motor, a pair of ]irait 
switches actuable responsive fo movement of the 
arms for actuating the reversing switch means, 
and a pïe-settable counting switch connected in 
circuit with the motor and other switches for 
automatically ïecording the number of swings 
made by the arms stopping the motor when 
pïe-selected courir has been reached. 
il. A photoengïaving machine comprising 
stationary mandrel for supporting a cylinder 
having a photosensitive surface, means for hold- 
ing a film negative immovably upon the cylinder 
so that there may be no deviation in register be- 
tween the negative and photosensitive surface 
during exposure, rockable arms mounted at op- 
posit ends of the cylindeï for movement about 
an axis coincident with the axis of the mandrel, 
a lamp housing supported at ifs ends on and 
carïied by the arms, a light source in the hous- 
ing, a reversib]e electric motor operatively con- 
nected fo the arms for swinging them to and 
fro around the cylinder whereby fo achieve uni- 
foïmity of light intensity over all parts of the 
negative during each comp]ete cycle of swinging 
movmnent, reversing switch means for control- 
ling the direction of movement of the motor, 
Iimit switch means actuable responsive fo more- 
ment of the aïms for actuating the reversing 
witch means, counting means for automatical]y 
recording the number of swings ruade by the 
arms, and a control switch for interrupting the 
circuit to the motor when a prese]ected number 
of swings have been ïecorded in the counting 
!2. A photoengraving machine for exposing 
photosensitized cylinders comprising a tab]e-]ike 

base, a lamp assembly swingably mounted for 
rocking movement above the base about an axis 
located in upwaïdly spaced parallel relation fo 
the top surface of the base, and a cylinder-sup- 
porting carriage slidably mounted on the base for 
movement along a path ai right angles fo the 
axis of rotation of the lamp assembly, locking 
means optionally connecting the caïïiage rigidly 
fo the base in an opeïative positionin which the 
cylinder will be suppoïted in pïecise co-axial 
alignment with the axis of rotation of the lamp 
assemb!y. 
13. A photoengraving machine for exposing 
photosensitized cylinders comprising a table-like 
base, a lamp assembly swingably mounted for 
ïocking movement above the base about an axis 
!ocated in upwardly spaced paral]el relation fo 
the top surface of the base, a cylinder-support- 
ing carïiage slidably mounted on the bàse for 
movement along a path ai ïight angles fo the 
axis or rotation of the lamp assembly, locking 
means optional!y connecting the carriage rigidly 
fo the base in an opeïative position in which the 
cylindeï will be supported in precise co-axiaI 
alignment with the axis of rotation of the lamp 
assernbly, an e]ectric motor operatively connected 
fo the lamp assernb]y for swinging said lamp 
assembly to and fro, and a safety switch con- 
nected in series with the motoï, said switch hein2 
normally open fo pïevent energization of the 
motor and being adapted for closure only when 
the carriage is shifted into operative position. 
14. A photoengraving machine comprising a 
horizontal base, support membeïs mounted in 
païallel relation upon the base and spaced fïon 
each other lengthwise along the base, a carriage 
mounted for shiftig movement tïansversely 
across the base between the support nîembeïs, 
stop means for optionally holding the caïïiage 
in a pïedetermined position along ifs path of 
movemmt, a mandïel mounted on and suppoïted 
by the carriage in upwardly spaced paralleI re- 
lation to the base, a rocking aïm mounted on 
each of the support membeïs for movement about 
centers coincident with the longitudinal axis of 
the mandre! when the carriage is in said pre- 
determined position, an elongated lamp housing 
rigidly mounted on and extending lengthwise 
between the rockin arms in outward!y spaced 
parallel relation to the longitudinal axis of the 
mandrel, and a reversible motor operatively 
sociated with the rocking arms for swinging the 
lamp housing fo and fro along an arcuate path 
over the mandrel. 
15. A photoengraving çnachine comprising a 
horizontal base, support members mounted in 
parallel relation upon the base and spaced from 
each other lengthwise along the base, a carriagi 
mounted for shifting movement transversely 
across the base between the support members, 
stop means for optionally holding the carriage 
in a predetermhed position a!ong ifs path of 
movement, a mandrel mounted on and supported 
by the carriage in upwardly spaced parallel 
lation fo the base, a rocking am mounted on 
each of the support members for movement about 
centers coincident with the longitudinal axis oï 
the mandrel when the carriage is in said pre- 
determined position, an elongated lamp housing 
rigidly mounted on and extending lengthwise 
tween the rocking arms in outwardly spaced par- 
allel relation fo the longitudinal axis of the 
mandrel, a reversible motor operativeiy asso- 
ciated with the rocking arms for swinging the 
lamp housing to and fro along an arcuate path 
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over the mandrel, and a brake operatively asso- 
ciated with the motor for bringing the lamp 
housing to an immediate stop at predetermined 
positions in the course of its travel. 
16. A photoengraving machine comprising a 
horizontal base, support members mounted in 
parallel relation upon the base and spaced from 
each other lengthwise along the base, a carriage 
mounted for shifting movement transversely 
across the base between the support members, 
stop means for optionally holding the carriage 
in a predetermined position along its path of 
movement, a mandrel mounted on and supported 
by the carriage in upwardly spaced parallel re- 
lation to the base, a rocking arm mounted on 
each of the support members for movement about 
centers coincident with the longitudinal axis of 
the mandrel when the carriage is in said predeter- 
mined position, an elongated lamp housing rigidly 
mounted on and extending lengthwise between 
the rocking arms in outwardly spaced parallel re- 
lation to the longitudinal axis of the mandrel, 
a reversible motor operatively associated with 
the rocking arms for swinging the lamp housing 
to and fro a]ong an arcuate path over the 
mandrel, a ïeversing switch operatively con- 
nected to the motor for reversing the motor as 
the housing reaches pl'edetermined positions in 
the course of its travel, a brake operatively asso- 
ciated with the rocking arms, means for nor- 
mally biasing said brake into engaged position 
for holding said rocking arm stationary, and 

28 
solenoid actuated means operatively associated 
with said .brake for holding the brake open in 
disengaged position, said solenoid being con- 
nected in parallel with the reversible motor so 
as to be energized only when the motor is mov- 
ing in one se]ected direction and to be de-ener- 
ized when the motor is moving in the other 
direction for bringing the housing to an im- 
mediate stop when the motor is being reversed 
so that reversed travel of the. lamp housing may 
be initiated without appreciable rime lag. 
THEODORE ttOMMEL. 
REFERENCES CITED 
The following references are of record in the 
file of this pa.tent: 
UNITED STATES PATENTS 

ri0 

5 

0 

Number 
1,909,939 
2,143,984 
2,170,895 
2,170,896 
2,310,148 
2,315,829 
2,364,58O 
2,388,264 
2,427,923 

Number 
181,633 

Naine Date 
Ernst ............. May 23, 1933 
ttiggins ........... Jan. 17, 1939 
Henderson ......... Aug. 29, 1939 
Henderson ......... Aug. 29, 1939 
Horn ............... Feb. 2, 1943 
Trump ............. Apr. 6, 1943 
Young ............. Dec. 5, 1944 
Higonet et al ........ Nov. 6, 1945 
Reynolds .......... Sept. 23, 1947 
FOREIGN PATENTS 
Country Date 
Germany .......... Mat. 2, 1907 



